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A B S T R A C T
In this pilot study, we examined training effects of a computerized working memory program on resting state functional magnetic resonance imaging (fMRI) measures in children with neurofibromatosis type 1 (NF1). We contrasted pre-with post-training resting state fMRI and cognitive measures from 16 participants (nine males; 11.1 ± 2.3 years) with NF1 and documented working memory difficulties. Using non-parametric permutation test inference, we found significant regionally specific differences (family-wise error corrected) in two of four voxel-wise resting state measures: fractional amplitude of low frequency fluctuations (indexing peak-to-trough intensity of spontaneous oscillations) and regional homogeneity (indexing local intrinsic synchrony). Some cognitive task improvement was observed as well. These preliminary findings suggest that regionally specific changes in resting state fMRI indices may be associated with treatment-related cognitive amelioration in NF1. Nevertheless, current results must be interpreted with caution pending independent controlled replication.
Introduction
Although cognitive deficits in attention, working memory and executive function are among the most impairing consequences of neurofibromatosis type 1 (NF1) (Acosta et al., 2006; Schwetye and Gutmann, 2014) , evidence-based, effective interventions that improve or restore cognitive function in NF1 remain lacking. Computerized cognitive training programs may augment cognitive abilities through repeated practice of mental exercises with increasing difficulty as performance improves (e.g., Klingberg et al., 2005) . Cogmed [www. cogmed.com] is a computerized visuo-spatial training regimen administered at home and supplemented by remote coaching sessions (Astle et al., 2015; Holmes et al., 2009; Olesen et al., 2004) . In developmental and acquired attentional disorders, Cogmed gains have been reported to be sustainable for months and to span across multiple cognitive measures, including certain untrained tasks (Astle et al., 2015; Conklin et al., 2015; Holmes et al., 2009; Stevens et al., 2016) .
Consistent with training-induced neural plasticity (Kelly and Castellanos, 2014), Cogmed interventions may modulate blood-oxygenation level-dependent (BOLD) signals during tasks probing working memory and cognitive control (Olesen et al., 2004; Stevens et al., 2016) . Such training effects tend to manifest as increased prefrontal activity as well as enhanced connectivity within prefrontal cortex, and between prefrontal and parietal regions (for review see, Constantinidis and Klingberg, 2016; Nee et al., 2013) . For instance, in typically developing children, ages 8-11, Cogmed training has been found to induce intrinsic functional connectivity alterations between fronto-parietal and ventral visual areas (Astle et al., 2015) .
While the neural correlates of NF1 are understudied, aberrant recruitment of visual and default mode network regions in response to
